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NOR ABLE MY SINGY- 
LER GOOD LORD AND MA- 


ſter,Sir EDvvarD SErmo vn Knight, Baroa 
Beauchamp, Earle of Hertford, and his Maicſlics 


Liuerenant within the Counties of Somerſet, and 
Wikeſs, and che City and County of Briſtoll, 


o0000000000v0My [gbt honorable , ſmce 


| ; | ame? the rudeſt Crea- 
s [cures ( euen the brute 
p lbeaſts denoide of Rea-= 
\& :j{on)Ingratitude,ehat 
[4 we oule Monſter , is not 


Cn == A\lonce to be found : how 
* batefull then the very 
remembrance thereof ought to be onto humane 
Creatures ; but eſpecially to thoſe that profeſſe 
{ briſtianitie ( in whome it hath pleaſed the fo- 
 (#ere1gne Creator of all things, to make his chiefe 

ptorchouſe of all Reaſon m theſe Terreſtrall 

"arts )/0 much as to purpoſe, much more m attion 


Az [2 4 {0 
_— , ug 


þ. 


_—_ 


| 


: 


"Tas Err2riu 


1 ut that willnot abſolutely cenſure 2 Wherefore 
( my honorable good Lord ) becauſe I would not 
ſeeme more then brute, although 7 acknowledge 
my abilitie cannot extend vnto the moytie of ny 
aeſere: yet like the poore man,who(wantms better 
wherewith to expreſſe has loyall aſſeion ) preſen- 
zed the mightie Prince Alexander the preat, 
with a cup of coole water:ſo offer I thus ſmall (and 
therefore onworthy)preſent , onto your hono- 
rable acceptance : my bounden duety ener chal- 


| lengmng greater, doth neuertheleſſe encourage me 


to begmne with this little, Humbly prayme your 
Loraſhip to ſbroud theſe my fer(l fruits vnder 
the wings of your honorable patronage , agamti 
the enuconus ſftormes of Zoilus,and bis (THICK, 

crates; who are alwayes more ready to carpe 
and find fault with others, then any way able ty 
doe the like themſelues, Herem promiſing to nry 


felfe that the more learned m the Mathema- 


ticks,(who Iconfcſſe had bene much fitter to haue 


handled this ſubreft then my elſe) and thoſe that | 
deſire the benefite of knowledge m the « 


wealth 
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zo prove ingratetull 0 any; but chiefely to thoſe 
from whom eſpecial! fauours haue proceeded; who 
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| Dasv1caronre, "— 
wealth ( for which,1 protefl, 1 —_ _—_ | 
tooke this work,, in regard that [cant any thmg 
herein contained, i yet extant mour -uulgar i 
tongue)will if not tmbrace,yet at the leaf notvt- | 
terly reieft and contemne this my trauaile , The Wi! 
acceptance of the more learned and better fort I | 
aſſume to my ſelfe hauing euer noted ſuch to fauor || 
the defire of good ludies : eAndof thoſe that loue t 
the common good I much preſume , iudging them ii 
by my ſelfe; haumg tur borne eſpecial affection to 
ſuch,as haue ſhewed their willing endeauours to | 
profit the publique weale with therr beſt meanes, 
And ſopraymg almighty God to bleſſe your Lord- 
ip and my good Lady your honorable { oun- 
of , with long Life, andall happic encreaſe 
of honour and proſperity im this wor 
and in the world to come eternall fe- 
licity, Ireft alwayes 


Your honors moſt humble 
and faithfull ſeruanr, 


Rozzar NonxToON, 
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A Preface tothe (urteons Reader. 


(Er Hc Longitude ( gentle Rea- 
f F SE der ) for which this preſent 
BY IT F-44 Treatiſewas chiefly compo- 
2 E2= {cd )is definedto bethe ſhor- 
SS tcit diſtance thatcan poſlibly 

be raken vpon the Globe of the Earth be- 
tweene two Merid:ans propounded, begin= 
ning to reckon the ſame(from welſtto Eaſt) 
at the Meridian of the 1/and {oruo, which 
our lateſt writers for diuers good reaſons 
{account for the firſt Meridian : To find the 
ilongitude,is by ſome meanes to ſearch how 
{many degrees the Meridian of the place, 
{where you make obſcruatis,is diſtant from 
{ſome one Meridian giuen, The knowledge 
whereof beiag ſo neceſſary as that the Geo- 
graphers and N(autgators cannot with exat- 
neſle performe what(in their Arts)neceſlity 
requireth,withoutthe ſame: Therefore haue 
many worthy men taken great paynes, and 
Iwith al ingeniouſtes labored to ſupply that 
defet, with the moſtexquilite meanesthey 
|: ould deuiſe for the readielt finding therof; 
Iyhohauc ſet dowhe many Propolittonsto 
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| CA Preface to the Reader, | 
| thateffeQ, and both learnedlyandingeni- 
ouſly left ynto poſteritic ſuch tokens of } 
their louc to the publique good, as may | 
juſtly challenge to merit infinite memorie | 
and commendation.As Ptolome,by the time 
of anfEclipſein two ſeuerall places becing 


| | way the ſhip maketh;ro find the Longitude, 


| 


{ toinauoydableerrors; ot cls clogged with 
] fuch difficulties, or want of expedient exe- 


knowne,to find the longitude. Appran, the 
true places of the Moone and a fixed Starre 
being giuen,tofind the Longitude, Others || 
by the Angle,that afixedStar maketh atthe 
moment of time ſhee entreth into the firſt 
minute of Cancer or Capricornu,and the dif- 
ference of tyme wherein ſuch an angle ap- 
peareth, ro find the Longitude, Some with 
portable watches,the true howerof ſundry 
places becing giuen,to find the Longitude: 
The tyme beeing giuen,and the way of the 
Ship,tofind the Longirude . The poynt of 
the Compaſſe  &the way of the thip ge, 
to find che longitude; The Latitude,and the 


&c.All which are found to be ſubieced vn; 


:ution; asthatthey canaor abſolutely bee 


WE A Prejacetothe Reader. 
F "concluded for perfe& aptmeanes to 
the Longitude at Sca-the want of which, is 
the greateſt imperfeRioninthe Artof Naui- 
arane here in good part(fricndly Rea. 
er)theſe few propoſitions, -not heretofo 
; Writteninthis ourvulgar,cotaining partly 
collections which from ſundry Authors in 
other Languages I hauc ſought our, and 
augmented or abreuiated forthy beer yſe; 
and partly practiſed obſeruations, which 
(time & opportunity permitting ) my ſelte 
haueexperienced both on Sea & Land, Re. 
queſting,that with the friendly eye of Iudge 
ment,thou wouldeſt confiderthemwell,be- 
fore thou divulge any vnaduiſed cenſure a- 
oainſt them : Not Spa hy euery one 
that ſhall deign a due peruſing hereof may 
find ſom thing worthy his beſtowed labor, 
And ſo,praying cxcuſeit I ſeem to omit a» 
ny neceſſarypoyntinthe premifles (which 
I mightſoondo,inregardT[ much ſtriued to 
auoid 
lawfulldeſire , and my ſelfe preſent to ex- 
pound any thing that ſeemes herin difhcil 
F.. referring my laborto yourcurteous fauors 
_ "and > ' . RoBzat NorToON, 


fade || 


rolixity ) doc heartily wiſhthee thy, J. 
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. appearing ;, and the arfference of tyme from one Me» 


A Table containing the conten's 
of che Propoſitions ofthis Booke, 


Propoſition. 1. 


How t9 finde the Lonzitud:: of places by the Aayly declis 
nation of the Sunne. 
2 | Howto find the Longitude by Arches of grea: Cir- 
cles, which paſſe by the Centres ofthe fixed Starres, and | 
Planets that yeeld no ſenſuble paralax or difference of 
Aſpe'?. [74 
A Corollarie vpon the ſame,ſhewing to performe the 
ſame more exquiſuely , by comparin g the Planets one 
mth an other, , 

Another Corollary pon the ſame Conſequencego 
findthe Lond Sanding { robes Moon 
bring nigh Coniunttion, and their Paralaxis abſtrac- 
red, 

A Comet,or the Moone appearing, how to finde | 
the paralax or difference of aſpet? thereof, two ſenerall 
wayes ;, and thereby how farre it s from the Centre or 
Circumference of the Earth, 

4 The Paralax and diſtance from the Earth giuen,to 
what Angle it will make in the Centre of the Earth 

with any other Star that hath no Paralax, 

5 Tofindthe Longitade by a Comet,or the Moone, 


ridian to another, by comparing it with a fixed Star, 

A Corollarie pon the ſame, ſhewing more enident 
ccompliſhment thereof, by comparing it with the true 
R 
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j 
moouing of one of the Planets. 
6 A Starre in Heauen propounded, to finde the 

Lonzitude without the difference of Tyme, * 

7 How 10 finde the Longitude and Latitude of anie 
| place at once without the difference of time þy obſeruati» 
on of the Caleſtiall Luminaries, 

8 How tofindethe Longitude at all times from mo- 
ment to moment, Mechmically: 4nd withall to deſcribe 
| all the places of note in a Region or Country,on a Map 
s or platte, according to their ſeuerall diſtances and 
 futwations exattlie . With the wſe of the Protrac- 
| For. 

S A Corollary vpon the ſame, applying i tothe Sur- 
Þ ney andplattine of Land, 

| Another Corollary vpon the ſame Conſequence, 
' Þ expre;ſing a Mechanicall meanes to find the Longitude 
"if at Sea at all times, and to keep a perſett Tranerſe , for a 
'F whole voyage, 

3 AnAnnotation,ſhewing an artificial deniſe how the 
' Maſter or Pylot,at Sea , may much more exattly make 
| obſeruation 4 the Celeſtiall Luminaries with any In» 
| flrument, then the exdinarie manner can posſiblie 
| admitte, by reaſon of the heauing and ſetting of the 
| Ship, 

| x he making of the Colmodelite,an excellent Inſb u- 
| ment ſor many Mathematical concluſions : As for the 
Longitude ofplaces, to take any Altitude, Latitude, or , 
diſtance in ſight, for Suruey and platting of Land, 
to make Sun dialls,g invented by the Author, 

How by the Coſmodclite to ael;neate a Sun dial on 


any 


Q 


The Table. 
any plane ginen, with great facility, without arithme- 
Licall caltulation, 

Maſter Robert Smith bis invention to delineat 4 
Sun diall otherwiſe. 

The making of an artificiall engine , whereby with 
any firength ginen(be it nexer ſo little) roclenate and lift 
wp any ponderous weight asſigned. 


Brief Expofitions of the Geometricall and Aſtro. | 
nomicall tearms mentioned in this Treatiſe. 


Finis Tabulz. 


The firſt Propoſition. 


How to find the Longitades of placesby the daylie Dech- 
nationsf the Sun, 


He Sunne continually declyning 
from the AEquator,according to 

ihe ſcucrall poynts of the Ecliptick 
i WF wherein hee properly mooucth , 

S—xtometimes towards the South (be- 
| | ing inthe Meridionall fignes), and 
ſomerimes ——_— the North Pole(becing in the 
Septentrionall:) making his greateſt declination 
on eyther ſide to be 23.degrees and 2'$, or thereas 
bouts , doth, from the noone of one day vnto the 
noone of the next day, ſo ſenſibly vary his declina- 
tion on any one Meridian, as thatyou may cafilie 
find how much hee deglyneth from Meridian to 
Meridian,onall the Meridians that may be imagi- 


ned _ the face of the whole carth.As for exam- 
ple, i 


from the noone of this day vntill the ſame 
moment to morcow,he ſhall be tound to vary one 
minute of a degree in his declination vpon one 
ſame Meridian: imagining then 60. ſeuerall Me- 
ridians on the Earth,cqually diſtant one from ano» 
therzitis molt certaine that he - make from one 
3 
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of thoſe Meridians vnto the next & part of a mi- 
nute(which is a ſecond difference of declination : 
and ſo conſequently more or leſle,as the ſame ſhal 
happE to be beyond or ſhort of the ſaid Meridian, 
Wherefore if you diuide 360,the degrees of the E- 
quator,by 60.thenumber of the ſuppoſed Meridi- 
ans,you ſhall finde theQuotientto produce 6.de- 
grees, the difterence of the Longitude which one 
of them ſhall be trom the next.This may be obſer- 
uced from day to day at all times of the yezre, bee it 
that the Sunne haue greater or lefle declination 
then the ſaide minute,vnder the aſſigned Meridian: 
which colleed into a Table will be a ready means 
for ro find the Longitude of any vaknowne Meri- 
dian, The praQtiſe to find the Longitude(the Table 
being made)is thus:Hauing > obſcrued the 
| declination of the Sunne ( by ſome perte& Mathe- 
{ maticall Inſtrument)for the hower of Noone,then 
|. enterthe ſayd Table, ſecking there the declination 
ſer downe for that day : which becing found , the 
| | difference of the declination will ſhew you vnder 
| | what Meridian you obſerue andare,with the diffe» 
rence of Longitude :which difference being added 
orſubducted( as reaſon will dire& ) ro or fromthe 
former giuen Meridian, will yeelde the fought vn« 
knowne Longitude, 

Note thatthe Table may be cnlarged, not one» 
lie to thirds and fowerths, _ vnto tenths: which 
will be much better for the more exat exp 
of his lowe declination, And thus you may = 
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 peare to themall to vary theyr angles continually; | 
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A Muhematicall Appendix. 3 
the Longitude by the daylie declination of the 
Sunne. 
The ſecond Propoſition, 
How to find ihe Longitudes by Arches of great Circles, 
which paſse by the Centres of the fixed Starres, and 
Juch of the Planets as yeelde no ſenſible paralax er 


difference of aſpect, 


Oraſmuch as great Circles,which paſſe by the 

Centres of all the Stars, doe expreſle in theyr 

Arches the ſeuerall diſtances of all the Pla- 
nets and fixed Stars, (conſidered by two and two): 
And for that the Planets in their proper mouings 
do ouergoe the Stars ofthe Firmamentzle muſt ne- 
ceſlarily follow,that their ſaid diſtances do conti- 
nually vary, (cither more or leſſe) and the Angles | 
allo ſubtending them. Wherefore, if by Aſtrono- ' 
micall Tables you obtaine the true place of one of | 
the Planets (hauing no Paralax)and compare the 
fame withone of the fixed Stars giuen,be it SeptE- 
trionall or Meridionakſecking for cucry day, how- 
er, and minute, what Angles the fame Planer ſhall 
make with the ſaid fixed Star, and of ſuch Angles 
to make a Tablezitwil be an Arrificiall preparartue 
to the finding ofche Longitudes of places with fa- 
cility.For all the Inhabirants of the Earth ( accor- 
ding to P:olomy)being in the Centre of the worlde 
n reſpect of the fixed Stars and higher Planets, it | 
is certaine that all ſuch Stars and Planets will ap+ 


bu / 


= A Mathematical Appendsx. 
but chiefely when the Planerſhall bee dire&: and 
that thoſe Planets, which mooue moſt ſwiftlie,do 
yeelde more cuidently ſuch variation then the 
{lower h.and y. The Table beeing prepared:when 
you deſire to finde an vnknowne Longitude, Ob» 
ſerue exaQly by Inſtrument, what Angle the ſame 
Planet maketh with the faide Starre, for which the 
ſaid Table was made:which had, ſeck then in your 
ſaid Table for the Angle calculated for that mo- 
ment of time, in which ou make your obſcruati- 
on : and the difference ofthe Angles will giue you 
the difference of the Longitude (if any Gb ) be- 
rween the place of obſeruation ſought , and the 
place giuen,for which the table was made, 


Corollary, 1, 


 Thenir followeth, that by the ſame meanes,and 
with more cuident variation of Angles, wee may 


' findcheLongitudes, by E1 '%. ſaide Pla- 


nets one with another to find their Angles,cſpeci- 
ally one being dire&,and the otherRetrograde : 8: 
ſo to make lyke Tables of theyr proper moo- 
uings, 

Eorollarie, 11. 


Likewiſe if you take the continuall true moo- 
uings of the Sunne and Moone, during the {pace 
of three , or fower dayes, before and after theyt 
conjunRion , and ſo finde theyr true angles : and 
obſerue the Angle(by inſtrument)exactly, _—_ 
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they for one ſame moment, doe make inthe eye of 
the obſcruour, you ſhall finde the obſerued Angle 

reater then the Angle calculated, by theyr para- 
faxis : which being allo knowne and ſubducted,the 
difference of the remayning angle(from the Angle 
calculated ), is the difference of the Longitudes , 
from one Meridian to the other, 


The third Propoſition. 


A Comet or the Moone appearing, to find the Paralax or 
difference of aſpet? thereof, and thereby the diſtance 
of the ſame aboue the Centre or Circumference of the 
Earth, 


He Paralax or difference of AſpeR (accor- wt 
'T as tothe Aſtronomers ) is an angle, made Pa 
of 5 concurrence of the viſual lyne,direly ** 
reſpeRing a Cceleſtiall luminary; and of the 
Iyne of : > true mouing; which proceedeth from 
the Centre of the Earth, paſſing by che Centre of 
the ſame Luminarie,vnto the Firmameat; The ſc- 
midiamerre of the Earth , becing the ſole efficient 
cauſe of ſuch Angles.Neyther do ſuch angles hap- 
to cuery of the cceleſtial Luminaries,ſauc one. 
y to ſuch as arencereſt vnto the Earth, as the dy $ 
and ©; and amongſt them alſo , thoſe which are 
neereſt have moſt ſenſible paralax,or difference of 
AſpeR : as the figure following doth plainely de. 
moalſtrate 
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wherein A repreſenteth the Centre of the Earth, Þ de 
AB the Semidiametre,AF the verticall lyne, P the Þ| let 
fartheſt or more remote Luminarie,yeeldingſmal- E dc 
leſt paralax, XZ the lyne of his true place inthe fir- U A 
mament, theneerclt Luminary,yeelding greateſt U ne 
Paralax, AI the lyne of the true place thereof, BG | m 
the viluall lyne,the Obſeruor being in B.VVhere P; 
it appeareth,that the Angle ZDG, orhis verti fa 
BD4, being the Paralax of the more remote Lu- I ſc 
minary, is lefle then the angle 7XG, or his verticalh } w 
BK A, the Paralax of the neerer Luminary : both 
which Paralaxes,are caulcd by the {Elible quirity bo. | 
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the Semidiametre of the Earth, beceing compared 
with their Orbs, 
How 40 find the quaniitie of the Paralax. 

To finde the quantitie of the Paralax of the 
Moone, or Comer, for any hower or Meridian gi- 
uen,during the appearance thereof aboue the Ho- 
rizon: you ſhall with the Coſmodelite( the Circle 
thereot being inclyned according to the inclinati- 
on of the Equator ) cake two ſcuerall Obſeruati- 
ons(hauing ſome ſpace of tyme betweene):at each 
of which, ſeeing the ſaid Comet or Moonethrough 
the ſights of the ndex, you muſt carefully note the 
degrees interſected therewithyin the Limbe of the 
ſaid Circle, Then comparing the quantity of the 
arch contayned betweene the two poyntes(atthe 
ſeuerall obſeruations)interſeed in the ſaid Limb, 
with the arch anſwering to the ſpace of tyme be- 
| rweene the two obſeruations (beeing reduced into 
arth, Þ degrees and minutes of the EquinoGtiall) and the 
the £| lefler arch ſubſtracted ft6 the greater, the remayn- 
nal- JI der is the Paralax or difference of aſpect ſought. 
: fir- } Although ſome perhaps will ſay here, that the Pla 
eſt F nets, by reaſon of their excentricities and proper 
,BG | mouings, do vnequally mooue, in reſpect of the 
eby Primum Mobile: which although lconfeſſe, yet I 
fay, that inthe ſpace of tyme, ſpent inthe ſaid Ob- 
Lu- F ſcruation,the ſame is ſo inſenſibly ſmall, as that ir 
call } were abſurd to make any ſcruple thereof. 


Another way to find the Para'ax« 


C2 Firſt 


'$ A Mathemiiicall Appendix. 


Firſt ſeeke,out of the Aſtr onomicall Tables o 
otherwiſe,the true place,in the Zodiack,of the Lu 
minary you will obſerue, forthe tyme and Meridi4 © 
an aſſigned; thenexamine the true place of ſome 
knowne fixed ſtar, or one of the Superior Planers 

appearing at that tyme aboue the Horizon giuen) 
La . mw Angle, ibeending the 
Arch of the Diſtance from one of thoſe Lumi 
tyesto the other: Then take the viſuall diſtance(by 
ſome exa&t Mathematicall Inſtrument ) betweene 
the ſaid two Luminaries:which had,and compared 
with the former ſo calculated, the difference is the 
Paralax of the ſaid lower Planet or Luminary,for 
that inſtant. The like may be performed by the Sun, 
athis riſing orſerting, becing neere the Horizon, 
and hauing ſome Planet ornotable fixed Srar nigh 
vnto him. And here you may note, thatthe Paralax 
is alwayes greater,neere the Horizon, then becing 
moreecleuated: As alſo that the ſuperior Planets 
b y and ſcant yeelde any ſenſible Paralax , by 
reaſon of the ſmall quantitie of the Earths ſemidi- 
amctre,in reſpedt ot their Orbs. 

T o finde the diſlance of any Comet or Planet 
aboue the Earth, 

The diſtance of any Comet or Planetabouethe 
Earth,is tound by the DoQryne of Tryangleszviz, 
two angles and one fide being giuen, to findthe 0- 
ther angle,and the other two fides, Herein the two 
angles giuen are theſe; The one,the Paralax found: 
the other, the Altitude aboue the Horizon taken 


by 
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A Mathematical Appendix, of 
by Inſtrument,beeing added to go: The fide giuen 
nn Semidiametrre of the Earth . For as Lene? 
explanation hexcof, behold the figure following: 


| 


Wherein, the Paralax or angle EDG, contaynerh |} 
8.degrees. The angle DBH This alrirude founde, 
conteyning 31.degrees: which being added to go, 
n——_ ds ſecond _ : Now theſe 
two angles added together, make 129 : which ſv. 
ductedfrom 180 (the degrees of two righta.,ples, i 
alwaycs cquall to the three angles of 2 ny Tryan- i 
gle)the remaynder is 52, the 'of rhe third 
angle ſought, repreſented here by th/z angle 84D, 
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' Then to figdthe two vaknowne ſides ( by any two 
' ofthole angles, and one of the fides knowne)be- 
cauſe euery one is not capable of theRules giuen 

j{ | by the learned Aſtronomers , who haue written 
' hereof, I will here ſet downe an eafie meanes ( as it 
were Mechanicall) to be vaderſtood and practiced 
with facility, as followeth : Hauing any Circle cx- 


| ; 


FTE” TER _EST:X STIL. 


/ wo 
") be- 
10cn 
irren 
as it 
iced 


- CX- 


A Mathematical Appendix.” 


atly diuided into 360.degrees , or euen partes 
thereby to finde, readilie, the angle ſubreniding c- 


uerie Arche : or contrarywiſe, to finde any arch» }|# 


ſubtending any angle giuen; Firſt drawe an infi- 
nite lyne, which may repreſent the fide giuen, as 
the lyne 4B; andſet your Compaſſes (opened to 
the Semidiametre of the Curcle)vpon 4 the vpper 
end of the ſame lyne, and draw an arch ( with-the 
other foote)of ſuch greatneſle, as may crofle the 
ſayd lyne,as the arch FC doth at F; then open your 
Compaſles,vnto ſo many degrees of the lymbe of 
your ſaid Circle, as one of mm ginen angles con- 
teyneth: as, according tothe former example, to 


121.degrees, and fer one foote of your Compaſle | 


ſo ovened,in the interſeted point F, and extend 
the ſaid quantity in the ſaid arch, which will tall at 
C.Then drawe a ſtrait line from the Centre of the 
arch A, tothe ſayd poynt C: and that lyne will re- 
preſent a ſecond (ide of the Tryangle delired. Then 


againe, for the third ſide,you are to worke in all * 
things as before: as,firſt to open your Compaſlles | 


vnto your diuided Circles Semidiamerre, and {ct 
one foote vpon one of the ſides already deſcribed, 
and draw an arch that may interſe&thefaid fide to. 


wards the alreadie deſcribed angle: as, ypon the Þ 


ſide AC,on C,ſet the Compaſſes,and draw the arch 
GD,which interſeReth the fide AC atthe poynt 4: 


and then p—_ the Compaſſes, to ſo many de» 

| greesof the diuided Circle, as the other angle gi- | 

ven conteyneth,viz.8,degrees,carrying the ſamero- | 
- = the 
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the arch 4D, which will fallin FE, Then 


deſcribed arch,vnto the ſaid point E: which bein 
continued, will cutthelyne 4B in the poynt K;an 
both giue you the third Angle AXC containin 
St - Aw rye alſo at once repreſent vnto now 
angles and fides proportionallie of the Try- 
rngmat by the Centre of the Earth, the Coe- 
Luminary,and the Centre of theE Ng the 
I each reſpeRing other, wi 

cs. 

Then to finde how farre the ſaid Luminarie is 
diſtant from the Earth ( hauing deſcribed the pro- 
portionall Tryangle aforeſaide ) and hauing he 
meaſure of one of the ſides thereof giuen,viz,the 
Semidiametre of the Earth 4K, which accordin 
co moſt writers is 3436 £ myles, which mcaſure 
esand a halfe,contained i in the {ide 


| KC, andtherefore conclude thefameto be diſtane 
from the Centre of the Earth,21477 = myles;and 


| | Thus much is ſufficient, for the finding 


{Ill 


—m 
of the Pa- 
ralax,and diſtance of any Cceleſtiall body(hauing 
| Paralax : from the Centre or ſuperficies of the 


| from the ſurface of the Earth, 18041 < 


The 


e 4 of the lyne AC, and expreſſe the 


- 


<& 


The fourth Propoſition. 


T he Paralax,, and diſtance of any Star from the Earth, { 
ginen,to fond the true angle it wil make m the Centre | 


of the Earth with any Star that yeelds no Paralax, 


Auing taken the Paralax, & ſo conſequent- | 


ly(as in the precedent ) the diſtance thercof 


trom the Centre ot the Earth, and obſerued | 
the viſuall angle by Inſtrument, which fuch | 


a ſtar ſhall make,with any knowne ſtar, that ycelds 
no Paralax;you ſhall deſcribe,on acleanc Paper,or 
Slate, an Angle equall to the viſuall angle ſo 
found: then draw a ſmall Circle, repreſenting the 


Globe of the Earth : and deſcribe one Arch, con- | 


centrick with the ſame Circle, & ſo many Semidi- 
ametres withourthe ſame, as the ſaid Star or lumi- 
narie ( yeelding Paralax ) is diſtant from the Earth; 
and one other Archas much turther diſtant again 
without that,or more or lefle,as you pleaſe: which 
Laſt deſcribed Arch ſhall repreſent vnro you, part 
of the Firmament or Heauen of fixed ſtarres. Then 
drawe a ſtraite lyne from the Centre, vntothe ſaid 
ourmoſt arch: and letthe place, where the ſame 
lyne interſeeth the middle Arch, be the place of 
the ſtar,yeelding Paralax: then expreſſethe diſtice 
berweene the two ſtarres, with an angle in ſucha 
part of the circumference of the ſmall circle, as 
the ſaid anglc,being parted in two withan obſcure 
lyas , ay m7. + of the 
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angle, and make a ſquare angle with the Semidia- 
metre of the {mall Circle; Then the viſuall lynes, 
and the lynes of the true places of the ſaid ſtarres, 
becingexrended to the ytmoſt arch, anda ſtraite 
lyne drawne from the interſeing poynt ( which 
the lyne of the true place of the Star that yeelds Pa- 
ralax,makerh)in the vrmoſt arch, vnto the poynt 
of the viſuall Angle in the Circumference of the 
ſmall Circle, itis certaine, that that lyne, andthe 
viſuall lyne,which reſpeQts the fixed ſtarre(or ſtarre 
yeelding no Paralax)will(by this meanes)frame an 
angle in the Circumference of the ſmall Circle 
(repreſenting the Earth)equa!l to the angle,which 
the ſaide two ſtars made.at the inſtant of obſeruati- 
on,in the Centre of the Earth, 


The fift Propoſition, 


To find the Longitude of any place , by a Comet,or the 
Moone, appearinz, and the difference of tyme from 
one Meridian 10 another, 


Irſt the Obſeruators, who may ſeethe Moone 

or Comer, at one inſtant,aboue theyr ſcuerall 
Horizons, mult ſubdudt the difference of AC 
05's Paralax, by the dotrine precedent, and (0 
nd the true place thercot,in the Firmament. Then 
obſeruing,from Moment to Moment,what change 
of Anglesitſhall make, with a fixed Starre giuen, 
in the Centre of the Earth , as in the preceding 
Propoſition is taught : let them conferre the com» 


PE ems — 


— 


— 


aA av o6« aca O Ha wy 


1dia- 
mes, 
rres, 
raite 
hich 
s Pa- 
oyne 
the 
I the 
tarre 
Ce an 
ircle 


hich 


A Mathematicall Appendix. " \& 
putation of tyme, in which they found them to as 
gree by equal angles,with the obſeruations of one 
another : ſo will the difterence of tyme, becing re- 
duced into degrees and minutes , exprefle the dif- 
ference of the Longitudes of theyr ſeuerall Meri- * 
dians, Thereaſon hereof is the roundneſſe of the 
Earth,cauſing the different riſing and ſetting ofthe 
Sunne,vnto the Inhabitants of the Eaſt,from thoſe 
ofthe Weſt. It then you make an exaQ Table of 
the true angles, which the Moone or Comet will 
from timeto time make with a fixed Starre giuen, 


vnder one certaine Meridian knowne;and obſerue | 


the ſame angle,vnder another Meridian :It cannot 
but happen at a time of thenight , differing from 
the former, by howers,minutes,or both :which,be-. 
ing as is aforcſaide reduced,will yeeld your deſired 
eftc& , Thus much, for the finding ofthe Longi- | 
tude, by the difference of time of the happening 


angles. 
Corollarie, 


Then it followeth,that if you colle&the proper } 
moouings of al the orherPlaners(out of Aſtrono- | 
micall Tables )and compare theyrtrue moouings, F 
with the true moouing of the Moone or Comer | 
appearing, you ſhall finde more ſpeedy chatige of 
angles,the by comparing.them with fixed ſtars; by - 
reaſon of the fwifter motions of the Planets, then 
of the fixed Starres, 

D2 The 
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The fixt Propoſition, 

A Star in h:auen proprunded, to find the Longitudes of 
places without the drfſerence of tyme. 

Or performance of this propoſition, the re- 


preſentation of Meridionall planes onely is 
neceſlarily required:wherefore,for your better 
vnderſtanding hereof, it will be here requiſite 
to acquaint you,with ſome of the delineations and 


, vices of the Coſmodelite(an Inſtrument,in this Book, 


hereafter deſcribed) : which(by reaſon of the ſcuc- 
rall waa of the Eares and Semicircle therot) 
is my apttor the true repreſentation as of any 0- 
ther Circle or Plane, that is,or can be imagined in 
theHeauens,ſo alſo of the Meridians & Meridional 
Planes.For,hauing declyned the Inſtrument by rhe 
Eares thereot,vntill the lyne of 6, be paralellto the 
Axt ot the world,the extreames thereof direalic 
reſpeRing the Poles of the world;and then cauſing 
the great Circle to mooue circularly , vpon the 
Cenrre of the Semicircle; you! ſhall percciue the 
ſame Circle and the Plane thereof(ih that motion) 
torepreſentſo many Meridians, and Meridionall 
Planes,as can be imagined in the world. Therfore, 
it you firſt abſtract the Paralax of the Moone or 
Starre; and then extrat,out of Aftronomicall Ta- 
bles ( being calculated tor a Meridian giuen) what 
angle the ſame will make, with ſome of the othet 
Planets or fixed Starres, with which the ſaide Star 
or Moone ſhall culminate, orat once come to the 


aſſigned 
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aſſigned Meridian; And ſhal alſo carefully obſerus 
rill you find(by the great Circle and Index of the * 
Coſmode'ite)that they ay in angle,with the angle 
calculated for them :Then ſhall the number of the 
degrees ( contayned betweene the Fiduciall lyne, 
which interſeeth the Semicircle , and the end 
nextto the ſame Semicircle) ſhew the true num- 
ber-of degrees(and thereby,the diſtance) between 
the Meridian for which the Calculation of the Ta» 
ble was made, and the Meridian of obſeruation: 
which number of degrees is the true difference of 
their Longitudes,8&c. So, hauing the Longitude 
of the one, that of the other can not be vnknown, 
Thus may the Longitude be found , by the Moone 
or a Comer, and ſome other Star,giuen, without 
the difftcrenceot time, 


The Seuenth Propoſition. 


How to find the Longitude and Latitude, at once þy the 
Celeſtiallbodzes , wthont obſeruing the arfference of 
tyme, 


Oraſmuch as many Obſeruors, bath on Land 
and Sea, may, at one inſtit time, ſee certain of 
the: Planets in one ſame Conſtitution and 
poſition to reſpe&t one an other, becin 
compared one to one, or one of them with a fixed 
Starre: If theretoreeuery one of them doe obſerue 


the aide ſtarres (by the great Circles of ſeucrall 


' Coſmodelaes inclyned according to the inclyna- 
D 
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tion of the ſcuerall planes, which they will at one 
tyme be ſcene to make, tothe eyes of the ſeuerall 
obſeruators, on theyr ſeucrall Horizons, it is cer- 
taine,that cach of them ſhall finde the Inclination 
of the great Circle of his Coſmodelite (repreſenting 
the plane of the two Starres ) to differ from the in- 
clination of all the reſt, whether they be ſituate vn- 
der diuers Paralclles, or diucrs Meridians. And 
then euery of them applying,on a Globe, the par- 
ticular angle, which his inclination made with the 
verticall lyne of his Horizon, it will be preſentlie 
found what Longitude and Latitude theyr ſeuerall 
places hauczand conſequently, the proportionall 
diſtances from one place of obſcruation, to ano- 
ther, 


The Eighth Propoſition, 

How to find the Longitude Mechanically,es to deſcribe 
al the notable places in a Region or Country,on a Map 
or Plat,according totheyr true ſutnations and diſtan- 
ces one from another, 


O performe this Propoſition,there muſt bee 
firſt prouided a kynd of Horle-litter (lyke to 
the Ts following) hauing one wheele,of 

ſuch greatneſle,as(the horſes trauayling,with 
the ſame)ir may lightlie trample on the face of the 
Earth, andeaſfilic turne about, alwayes anſwering, 
in his motion, the ſwiftneſſe or {lowneſle of the 
horſes paſfing .. This wheele muſt alſo mooue or 


turn about other wheels, ſo ftramed,as that with an” 


Index, 
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Index,it may (after the ordinary manner of com- 
mon watches)expreſle when the ſaid great wheele 
(ſo trampling) ſhall haue iuſtly meaſured a certain 
number of paſes, pearches, or furlongs, and theyr 
parts; in ſuch ſorte, as that the Obſeruator ( inthe 
Hoſlitter)may readily find at any tyme by the ſame, 
how many paſes, pearches, or furlongs, the ſaide 
Horſclitter ſhall hane paſſed ouecr, There muſt bee 
alſo a perfet Marine Compaſle , or elſe 2 large 
magneticall Needle and Fly, hanged in the ſame 
manner,with circles of brafle :which I ho!d better 
and more cxa@, by reaſon it is not ſo ponderous, 
ypon the poynt of the Pinnezand theretoremuſtof 
neceſſity be more quick and ready to ſhew the true 
reſpetiue poynr. All which,becing fitly placedin 
the ſaide Litter,and he being ſeated therein; when 
the horſes begin to make way, let him note in his 
Maryne Compaſlciuſtly, vpon what poyntof the 
Compaſle or parts,they make theyr direR courſe: 
Orit hee ſhall vie the Needle and Flye afore men- 
tioned , then let him obſerue what poynt, or de- 
gree , the South poynt of the Needle ſhall cut(in 
the Lymbe of the ſaid Flye),vntill hee come tothe 
next turning or angle; which muſt bee diligently 
ſer downe in a paper or Table,at cuery angle, to- * 
gether with the number of Paſes, Pearches, or ;/ 
Furlongs found ( from one angle to the next) by 
the ſaid Index: alwayes diſtinguiſhing each angle, 
with the meaſured Quantitic berweene that and 


the laſt before,with leucral charaQters or Alphabe- 
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ticall notes;to auoyde the miſtaking of them, one 
for another. Thus much carefully performed,and 
the notes of the ſcuerall dire courſes from Angle 
toangle,with che meaſured quantity between cach 
angle exadtly ſerdownzthere is no more to be don 
abroad, but hee may then,in his chayre at home, 
draw with a protraQtor(diuided in al poynts anſwe- 
rable to the diuiſions of the Marine Compaſle, or 
to the Flye vnder the Needle ) by the notes afore- 
named,the whole way,with euery angle or turning, 


| þ and all things and places of nore,as Riuers,houſes, 


les,rrees,8& ſuch lyke,by or through 
id Litter paſſed. 
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, firſt:there make a prick, and drawe an infinite ob» -} 
© ſcure lyne, from the Centre of the Protrattor, {| 


paſles,to the proportion of a Scale (anſwerable ro | 
FJ Þ} thediſtance noted, from the firſt Angle to the ſe- 4 
cond) and ſetone foote in the poynt , wherethe } 
Centre of the Protractor was, and with the other 

foote(the Compaſles vnaltered ) note a prick in 
the ſaide obſcure lyne 3 which will thererepreſence | 
the true place,diſtance and ſituation, ofthe ſecond / 
gle trom the firſt , Then acin the Centre of -/ 

e Protractor pon thetalf deſcri prick, doin 
al things as before,both for the poynt of the Com- / 
paſle or degree, and for the diſtance alſo, and cg 
E ſequently 7 


I through the ſaid prick; hen open a paire of Com- 
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T he praiſe and we of the Protr ator followeth, 
Hauing the notes of therrue diſtance from Angle 
to Angle, and how they beare and are ficuate one 
from another, draw on the Parchement or aper, 
whereon the Plat ſhall be drawne,certaine obſcure 
ſtraite lyned Paralelles ouer the whole face there- 
ofz each, two inches or thereabouts, diſtant one 
from an other, Then begin at ſuch a place, as that 
the Parchement or Paper may each way be able to 

' recciue the whole deſcriprion ( which realon will 
ſhew),and place the ProtraQtor ( by meanes of the 
diuiſions engrauecd on the ends of the Iong ſquare 1 

.* Þ thereof) vpon,or paralell to,one of the deſcrybed } 
2} obfcure pararelles:then ſecke in the Lymbe for the 

poyntot the Compaſle,or degree,by whichthe ſe- 
cond Angle is noted to bear or be ſituate from the ' 
firſt:there make a prick, and drawe an infinite ob» } 

{cure lyne, from the Centre of the Protrattor, 

through the ſaid prick; Then open a paire of Com- 
paſles,to the proportion of a park (anſwerable ro 

thediſtance noted, from the firſt Angle to the ſe- Þ; 

cond) and ſetone footein the poynt , wherethe 

Centre of the Protrator was, and with the other 4 

foote(the Compaſſes vnaltered) note a prick in |þ 
the ſaide obſcure lyne 3 which will thererepreſent b | 
the true place,diſtance and ſituation, ofthe ſecond 
angle trom the firſt , Then placing the Centre of /# 
the Protrator pon thelalf deſcribedþrick, doin | 

al things as before,both for the poyntof the Com- / 
paſle or degree, and for the diſtance alſo, and co q | 

E ſlequently 
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ſequently the lyke tor all the other angles, vntill 
they bee all deſcribed in the ſame, according to 
theyr true diſtances,ſituations, wayes, & turnings, 
and by which the Horlclitter paſſed,and for which 
the ſaidenotes were ſoraken . Note, that if there 
| ſhould bee berweene any twoof the angles ſome 
ſ|| ſmall crookednefle or bending, the forme thereof 
'}}| maybe well repreſented on rue paper of notes,the 
lame becing preſent to the Obſeru.cors eye. Like- 
wiſe if there be any Houſc,Gare, ſtyle,tree, or any 
other thing fit to benoredzthe O-ſcruator, making 
| remembrances in his ſaid notes,may cafily with his 
 Protrattor make deſcription of them, anſwerable 
to theyr ficuations and diſtances. Then, having 
the true Longicude and Lantude of anie one 
place deſcribed in the lavde Plot or Mappe, it 
cannot bee but the Longicudes and Latitudes of } fa 
all other places therein will offer them ſelues, Þ| Fi 
by reaſon of theyr knowne fituarions and diſtan- || P 
| ces, Thus haue you the meanes to finde the |} at 
Longitudes mechanicallic : and how to make a Il tt 
{| Mappe or Chart of any Region,Countrey,Shiere, 

[FL and all the places of note within them , verie Cx- 
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T he furme of the Horſelitter. 
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It will beealſo neceflarie to place aſcale of the 
ſame proportionall even »arts , were they myles , 
Furlongs or paſes,by which you made your faide 
Plot or Map, inthe moſt conuenient ſpare place : 
and if you wil alſo,a Flye containing the poynrs of 
the Copaſle duely fituare will not be impertinent, 

A Corollary. 
Then itfollowerh by the ſame reaſon, vſing on- 
0 a Chayne-lyne of 2.3.or 4.pearch length, in the 

ead of the Horſelitter, ro meaſure the diſtances 
betweene the ſeuerall angles , and anInſtrumente 
with ſights(as the Coſmodelite herein mentioned,or 
ſuch lv-=)941.ag aperfet Magneticall needle, to 
expreic(vpon a Flye placed vnderneath the ſame) 
the degrees or poynts of the Compaſle interſeQed 

E 2 


when 
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when the ſaid ſights ſhall bee direted vnto or re 
ſpe&the ſeuerall angles,ſcuerally; with which an 
the quantity of pearches, conteyned berweene t 
ſeuerall angles diſtintly noted ,and the ſame ther 
protracted in all poynts according to the formet 
inſtructions, you may truely deſcribe any field 
Mannour,Park,forreſt wood, or Fortificauon,in 
Chart, Map or Plat, very exactly, 

Corollarte, 11, 

Likewiſe to find the Longitude of any place at 
Sea,mechanicallyzthere may be an engine made & 
ioynedto the {ide of the Ship, hamng a wheele fin- 
ned(lyke the wheel of a water mil)and hangedin a 
Chinel(made ot boards)with Circles lvke the ma: 
rine Compaſle, to the end it may alwaycs hang le- 
uell in the ſaid Channell , and fo moue by meanes 
ofthe water paſſi»gthrough the ſamezit beivg bor 
at the entry andiflue narrow,and wide in the mid(t 
ro withſtand the billowes and waucs,which would 
otherwiſe hinder the proportionall turning of th 
ſaid wheel:which may alſo with an Index in the mi 
ner of that of the Horlclitter , expreſle how much 
the Ship ſhall haue made way, trom the time of 
ſetting forth,alteratis of the courſe,or from watch 
ro watch: which together with true notes of the 
ſeuerall courſes by what poynt of the Copaſle the 
Ship hath performed hcrway ,and in all things (in 
this practice) imitating the fore-taught operations 
for the Hoſlicter, the true deſcrip of the courſe 
and quantity of Leagues , with the angles and tur: 


—_ 


oO Oorre 
uch ang 
*enet 

ne ther 
formet 
y held 


. 


oN,in 


lace at 
aade & 
cle fin- 
edin a 
he mas 


ang le- 
LAcanes 
p bot 

> mid(} 
would 
of th 

1C maI 

much 
me of 
watch 
pf the 


 ſervpright 4.or 5.fecre diſtant one trom another,re 


A Mathematicall Appendix . 25 

nings,thar ſuch a Ship ſha make,fr6 time to time | 

in a whole voyage, ſhal by theſe means be xculy ſer {þ 
forth and kept,in the maner of a Trauerſe; And at }1 
any time applying the ſame on the Sea Chard or j| 
plat,the Longitude & Latitude of any place in the if 
ſame will be preſetly found,together with the true 
place where the ſame Ship for that tyme is,or was Þ 
at any tyme inthe whole voyagezand how farre di- 
ſtant from any Hauen, Lland,Sands,Rocks,or dans | 
gers deſcribed in the ſaid Map or Seacard, | 


Annotatio, 
How the Maſter or Pylot at Sea may , with any Inſt 
ment ,nuch more exadlly obſerue the Celeſtial luminga«) 
ries,th en the ordinary manner can admitte. 1 


] Cannot here omit,though in digreſſing miner, | 
to ſer down a means written by an exceller Frechi 
Author,(fromwhome [confeſſs I gathered mani& 
flowers to decorate this ſmall poſic, ) whereby rhe] 
SeameE may, notwithſtading the heauing & ſetting 
of the Ship , with much more exaQneſle obſerue, 
with their Inſtruments,the Sun,Srars and any Cc 
leſtiall Luminary, then theyr ordinary and viuz 
manner can permit, For by mine owne practiſe 
continually toundit almoſt impoſhble ( in acalme? 
excepted)ro make any exadt obſcruation,by reaſon 
of the violent ſhaking of the body , - cauſed by the 
continyall agitation of the Ship. Firft chen in ſome 
conuenient place in the Shippe, there muſt be twaf 
{ma/] pc '-5 of Tymber,of 4.tcecapeecein lenp 


E 3 luppc 


— = 


\þ 5s Mathematical Appendix. 


i} ſupport, atthe vpper ends of them, two great Iron 
| | , circles hanged like the braſle circles of the marine 
17 Compaſſe:within which Circles ther maybea ſeat 
W! & Table ſoplaced , as that the Obſcruor (beeing 
BY entered therin)may hang ſteady & leauel, although 
if ' the Ship it ſelfe do heaue and let, and ſhall be able 
'F!| rhereby more perfectly ro obſerue any Ceeleſtiall 
Luminary with exaQnefle. And the wholeframe 
[| may be ſo made, that it may be taken aſunder, and 
| [ | ſet vp and down at pleaſure,to auoide incobrance, 
+1 The makizs of the Coſmodelite, an excellent Inſtru- 
| mentfor many Mathematical prattiſes in Aſtronomy, 
+ Geometry, and Coſmography, viz. for the findin 
of the Longitude of any place;, To take any thaw 
' Latitude or arſtance within the Angle of ſicht; To 
i make a Map or Plat of any Country, Mannor, field, | 
fortification or T owne; T 0 delineate Sun dialls pon 
all planes ginen, with great facility, inuented by the 
Author, ; 


il Hether you will haue your inſtrument of 
| Braſſe or fine grained Woede, you mult 


| framea Circle ot fiue or fix Inches Dia- 
metre atthe leaſt, within the Lymbe of which, you 
F| may deſcribe & engraue certain Circles one withs 
# in another,(for ſeucrall vics ):one of which Circles l 
8, ſhall be diuided into 360. equall parts or degr*«.5, tl 
18 hich ſhall ſerue for aſtrofibmicall and ſyaic ie |} © 
| f. >metricall obſeruations;another of the ſaid circles 


| ball be diuided into 24.cquall parts, (and wks of ' 
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them again into ſubdiuiſtons,as halves & quarters) 
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ron 
ine which thal both ſerue ot it ſelte for an EquinoCtial 
ſeat Diall,being inclyned to the inclination of the AE. 
in uator; and allo moſt readily ro delineate all Sun 
agh Dialls, Murall and Horizontall, as in the Propoſi- | 
ble tion preceding is tully raught. Then ſhal you make 
iall an Index of the length of the whole Cucles Dia- 
me mert:e,whoſe fiduciall lyne may ferue for each ſcue- 
and rall inſcribed Circle, and cre a fightneere vato 
'C each end thereof. Then alſo make a Semicircle a- | 
| bout three inches Diamerre, leauing ſome part 
Ft more then a Semicircle aboue the Diamerre there- 
”, of, both for the better ioyning the-ſame vnder the 


"g Circle, which muſt be done direlie vnder one © 
e the Diametres, and for the better ſcope to eleua' 


To or embaſle the ſame; The lymbe of which Ser 
ld, | circle you ſhall diuide into 180.cquall partesor de 
por grees,viz,ceach Quadrant into go. There muſt be al 
the | 1oapeeceoftheſame ſubſtance ſo framed, as that 
the Semicircle may, as betweene two Checkes or 
of | ſupporters, mooue vp and downeto any inclinati- 
uſt on, vpon a pin which muſt paſle through the Cen- 
"_ tre of the Semicircle and heads of the faid Checks 
ou {| or ſupporters , and muſt haue at the ſmaller end a 
th. Nur and ſcrew to Jocke the ſame at pleaſure;& the 
les | faide Checks muſt haue a fiduciall edge,to note in 
5, the Lymbe of the Semi-i:c!e theeleuvation and in” Þ 
I clination ot the great C ie, when occaſion ſhall 


require. Furthermore the lower end of the Cheeks 


4 


tauſt bee joyned to the ſtuffe(which muſt —_— | 
E | 


| 


, 
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| thewhole)as the two feete of a payre of Compaſ- 
ſes,orrather as the legs of the Setor or Circum. 
9} ferental Scale are ioyned together,with three roiid 
lf; Planes to make one 1oynt head:the two outmoſt of 
Bj} thoſeplanes we wil cal Eares, & do differ only fr6 
Cl | the head of a Seder in a pinne which is to patie 


li 


through the Centre carrying a double Index at 
\{F! oneend thereof, and the other end muſt bee fitted 
|}! to a ſcrew nut, to locke the ſame faſt when you 
| f \ pleaſc:alſo the middle part of the ſame pin mult be 
F{ | ſquare; yet round towards each end, fitted to the 
JF } three holes in the CErre of the three round planes, 
{4} the hole of the middle plane _—_——— ro the 


| | = hole may,by reaſon of the ſquareneſle of the 


jr proportionally Circular vpon that care whereon 


4} ration in any Mathemartidall obſeruation. The fi- 

ft gures of cach part, before mentioned, follow heere | 
']demonſtrated, : 
q = The 
"M 
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The ereat Circle is 4, the Index thereof C,and 
the ſights for the ſame Index XK K:the Semicircle is 
B,which is tobe ioyned direQly vnder the Diame- 
tce LM.The peece with two Cheeks is E,the vppet 
pin and ſcrew thereof,7: the lower end of the ſame 
peece,becingthe middle plane with a ſquare hole 
at the Centre, D; the othertwo planes ioyned to 
the Stafte F:the pinne for the ſa'ne and the ſcrewes 
© therofare G& #:the box with a Magnetical needle 

IF] ?,tobeplaced on the Centre and Index. All which 
If} iovnedrogether is repreſented by the figure at N. 

Here could I turther adde two other neceſlaric 
Tarts vnto the aide Inſtrument: one whereof, for 
'e making of a Cherographicall deſcription,on a 
p.or Plar,of althe angles in {ight,at one ſole ſta- 

1, The other, by twoſcuerall (tations, (without 

ng the reſpeRing lynes by degrees, poynts of 
Compaſlc,or parts of eythet; and withoutthe 

nl - of Protractor , orany arithmericallnotations) 
{4} acallyto deſcribe on the ſaide Inſtrument allthe 
| {, notable places,which at theſe two ſtations were to 
1 be ſcene : according to their true diſtances and fi. 
I tuations,cach from other. All which and many o« 
"BF ther, ifI ſhall find theſe acceprable,[ wil hereafter 
| $7 evthergencrally publiſh,or particularly explane to 
(87 any true well willer of theſe prattiſe-,Alfol might 
{8 heere apply the vſe of this Inſtrument ro mealure 
} p { all viſuall Ciſtances within the Augle of ſight, and 
J'\ howto eay a Rowling trench —_ Grounde di- 
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Fedtly vato any place appoyntcd to be vadermined ' 
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with infinite other neceſſary concluſions: But be- 
cauſe the moſt of them haue beene already taught 


how to be performed by other inſtruments (notſo | 


general as this)l therefore preſume, the ingenious 
praQtiſer will with ſo much eaſe apply them here- 
unto as it might ſceme ſuperfluous for me hereto 
iterate the ſame, 


How by the helpe of the Coſmodelire to delineate a Sunne 
D:all,on any Plane ginen with great facility & with- 
ont the wſe of Sriahmerick 


Lace the Coſmodelite ſo vpon his foote, as that 

it may bencere vnto the Plane or wall where- 

on you deſire ro draw your Sun Dial,being fc 
ſo directly vpright, by the helpe of a Plummer'« 
otherwile, x an the planes of the Eares thereof be 
perpendicular tothe Horizon: that done, locke fat, 
the ſaide Eares with the ſcrew andnut.Then by the 
Magneticallncedleor _— place the lyne of 
I2(1n the Inſtruments _=_ ircle) direQly in the 


Meridian lyne of that place: and(by the Semicircle * 


and degrees thereof Jembaſe the North part ot the 


. ſame great Circle, ſo many degrees as the North 
part of the AEquinoGtiall is embaſed vnder the 
Horizon,and ſo ſhall the plane of the great Circle * 
befound to be in thertrue plane of the AEquator '! 


of the world, which itheere repreſenteth. Thus all 


. parts of the Coſmodelite being taſt locked,it is readi- * 
y prepared to delincate a Sun Diall on any plane, 
| F 2 againſt 


k, 


ot 
- 
v 
: 
: 


— — 3 ; hams 4 f / _ 'Y. 


f5”\ againſtwhichiris placed as aboue ſaid, Topraftiſe 
174 this Propoſition you ſhall firſt (the Coſmodelrte pla- 
ced according to the former directions ) taſten in 
the Centre of the great Circle,a chreed of 5.0r fix 
footein length, and ere rhe ſame perpendicular . 
tothe plane of the ſame great Circle; extending it 
. fo farre, as ir may interſe& the giuen Plane, and 
thercin note a pcynt or prick; which prick ſhall be 
BY} bothaCetretothe hower lynes,8& alſo the poynt 
[*. from which the Style or 0ftenſ-r tor the ſame D.all 
F muſt proceede:and the ſame lyne,/o erete,dorh 
alſo well demonſtrate vnto you the veric fiduciall 
edge of the Offexſor or (tyle : Theſe things perftor- 
ned,you haue now no moreto doe for the ſetting 
rth of the hower pricks in the ſaid Plane , but to 
-the {aid threed draire, vpon cache of the hower 
1es engraued on the Inſtrument, and to extend 
ie ſame forth ſo far, at eachryme, as it may touch 
md make ſo many ſeu:rall pricks as there will fall 
t!Y'; nowerlynes(in that maner)on the ſaid Planc:as for 
IH! ſuch howers whereon the threed beeing applyed, 
| andinfinitely extended,will not yer any where in- 
terlect rhe {aid Plane, itis certaine that thoſe how- } . 
ers cannot be tound on that Plane, by the ſhadow 
of the Sun.All the pricks becing ſo 7h downe, on 
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: 
17 the Plane, thatwilltall thereon ; you mult then [ 
{5 | drawa ſtraite lyne from the firſt deſcribed pricke, | 
81! rocacheof the other pricks, and thoſe ſhall be the | £ 
| hower lynes,for the tame Diall,true'y deſcribed, ſ 


[if $i Theo an Oltenſoror Style having his ducial edge. | 
| and 
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and being placed according to the forme#inſtruc- 
tion,and the figures for cache hower ferdgwneat 
the end of eachof rhem,to diſtinguiſh one 
from another : you ſhall ſo haue deſcrybed ne» 
at Sunne Dyall, PerſpeQtiuvelie, Note tharif, 
in the ereRting of the threed perpendicular tothe. * 

lane of the great Circle, ithappen to beepara- 
* ro the plane ( on which you haue deſcribed: 
your Sunne dyall as aforefayde ) and fo will no 
where interſect the ſame plane; Then muſt the _ 
Oſlenſcr or Style be alſo paralel,and of ſuch diſtance +; 
from the plane giuen as the perpendicular erected 
threed extended is. Thus may you by the helpe of 
the Coſmodelite delineate 4 Sunne Diall, Diret?, In- 
chning, Declyning,or Reclynmg,on any Planegr H 
FI70n 21nen, 


Maſter Robert Smyth his inuention 18 delineate a Sun 
Dialll on any Plane in any one Paralel ginen,with a 
Inſtr wment of ſleight charge, 


Irſt draw a Quadrant, and diuide the Arch 

thereof into go.cquall partes or degrees, and 

extend a ſtraitelyne from the Centre or ſquare 
angle of the ſame, vnto the degree in the arch an- 
ſwering thc Latitude of the paralel] giuenzprolon» 
longing the ſame lyne,beyond the Archorlymbe, 
ſore 6.0t, & inches,or more or leſle at pleaſure, Al © 
ſo extend the Baſe lyne of the Quadrant as farre as 
you thinke fir(for the bigneſle ot your ialtrument) | 
F3 and | 


pl 


F ef 1 - PAIK , 


 andartheend ofthe ſame lyneereaperpendicu- 


Jar which may interſe& the firſt extended lyne, So | 
ſhall the ſayde perpendicular,the Baſe,and the line 
drawne by the degree of Latitude, deſcribe vnto 
you a retangled ryangle. Then drawe a Circle 
(whoſe Dyametre may be about haltethe length of 
the Baſe lyne of the Tryangle aforeſaide) and di- 
uide the | oli. of the. ſaid circle into 24. 
equall partes: inthe Centre of which Circle you 


ft thall fix a threed of 4.or 5.fcere in length : The ſaid 


T ryangle and Circle being then cut out of ſome thin 
boord of fine grained woode, and the circle let on, 
yen the {ide of the Tryangle which ſubtenderh 
ſquare angle, ſo farre as that thecentreof the 
*rcle may touch or exactlic ioyne to the ſaid line, 
indthe plane of the circle ſtand ſquare tothe ſaid 
yne,and the diuiſions being diſtinguiſhed Arith- 
terically, from 12,to 12.as appearcth in the figure 
following : The fayde Inſtrument is readie to 
_ the promiſed effc&e in manner fol- 
OWINge 


\. DJ Wd ad \ WD. oy > SY 
— - © J . X 
WUD 
J 
JSIDRO 
% WVVW LW 


F4 


_ ., the Sunnes ſhadow vpon the ſaide plane: And 
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T he wſe and prattiſe ofthe ſaid Inſlrument. 
Place and faſten your Tryangle vpon or neere 
vato the Plane on which you purpoſe to drawethe 
Swndiall , in ſuch manner as that the fyde EF may 
be perpendicular ynto the Horizon , and the lyne 
E AdireQty in the Meridian lyne of the place: fo 
ſhall che lyne AF be found to repreſent the Axis 
of the world, and the circles circumference to bee 
exaQly in the Planc of the AEquinoGtiall. Then 
haueyou no more to doe, but apply the threed on 
ſo many of the 24.diuiſions ſeucrally, as,being in- 
finitely extended, itnote in the plane giuen,ſo mas 
ny touch poynts as there can be howers found by 


—_— —_— 


drawing ſtraite lyngs from the poynt ia the plane 
(which the lyne 7: of the Tryangle reſpeas)vnec 
cache of the ſaide tonch poynrs,ſuch lynes ſhall be 
the truc hower lynes to cxpreſſe the exat hower 
. of the day,by the ſhadowe of an 0ften/er or Style; 
which muſt bee placed to the rruc forme of 
thefaid lyne 7 F of the ſame angle vpon the 
faid plane giuen: Applying alſo the Arichmerical 
charaQers,correſpondErttotholſe of the circle, vx 
pon the hower | ſeucrallic, you ſhall ſo hau 
dtizenadapalodtgratetvpon the Plane giuer 


The making of an artificial Engine , whereby with 
ſmall flrength ginen , you may lift vp any ponde 
weight asſrgnea* 
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jeere Hen Hieron(King of Siciliz)had builded a 
ethe a Ship of ſuch admirable greatneſle( to 
' may preſent vnto Prolome King of 4Egyp ) as 
 lyne] that al the inhabirics of Syracuſer,were nor able by 
et 4 any meanes they could praftice, toJaunchir intc 


Axis the water :Archimedes,that excellent Mathemagici- 
o bee] an,cauſed this engine to be framed; whereby the 
Then King himlſelfe, did with onchand life vp the fayde, 
cdon mightie veſlell from the Earth, and ferit into the 
g in] Sea : which although many, aſwell Hiſtoriogra- 
oO mas« phers,as others, haue in theyr works mentioned; 
nd by] yer none haue hitherto ſerdowne the perfe& fra: 
; And} ming thereof,faue only the learned Beſſon;zwho hat 
plancy thus left it vnto poſterity, The Tripsſton ( for fo! 

of nameth it)may be compoſed, of as many wheele 
and ſcrewes ( to turne thoſe wheeles) as you wii 
ret bur of fower of cach at the leaſt, The firſt ſcrew, 


4 of a handmyll or grynding ſtone; and ſo fitted, as 
4 being rurned round, it may alſo turne the firſt 
wheele,by meancs of the oblique fwellings of rhe 
py ſame ſcrew, falling betweene the Teeth or Cogs of 

J the {aide firſt wheele: which Teeth muſt be ſoma- 
ny in niiber as may be proportionall to the ſtregrh 
you would multiplic by the ſame. The Axletrec of 
the firſt wheele muſt haue vpon the ſame a ſecond 
ſcrew, which may in like manner, and proportion, 


J turne a ſecond wheele , and that ſecond athirdez | 
cy which third a fowerth, and ſo infinitely at (hots | 
; G ow | 


T 


« 
: 


muſt haue a handleto turne about lyke the handle | 
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k] Prength, which is 400 mens 
| |! wheele 20 tymes 400 mens ſtrEgth,which is 8000, 
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if thefirſt ſcrew (by the handle) beturned a- 


s, tothe rurning of the firſt wheele 
:Laffirme that the ſayde firſt wheele will Jifr 


vp as much poyſeor burthen, as the _ of 

$20.men will extend vnto, having a cord faſtened 
F* Xotheſame, and to the Axletree of the faide firſt 
© : wheele,and a man to turne about the firſt ſcrew by 


the handle thereof . The ſecond wheele hauing 
thelyke proportion in motion to the firſt as the 


firſt hath to the handle, I conclude that the ſecond 


IN *wheele will in lyke fort rayle vp 20 tymes 20 mens 


ſtrength. The third 


"The fowerth 20, rymes 8000 which is 160000 

nensſ{trengeh, and ſo faorth infinitely 3 A thing 
thich to many wulſceme incredible :-but whoſo 
fllducly pur the ſame in practice ſhall find i ful- 
able ro-perfatme che promiſed effe : wheteby 


* appearerh that it was not without reaſon, that 
” Archimeaes affirmed that he conld moue the whole 
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Globe of che E arthout of herplace, if he had any 
firme place inthe Aytc,that could ſupporthis ſaid 
Enginezand therevpon made this Probleme , Das 
gum ponds dats umribus movere, But here may ſome 
make queſtio, ifthe floweneſle of this Engin cinot 
byſome Acrificiall meancs be haſtened : ro which 


8! _ Tanſwere it may, by taking away oneor two of ths 


Blaſtwheelcs ſcrewes and Axis, and in their places 


we common Pullics, whereof Yitruwius wr 


Cs rn ern I Ione 


zench booke and third Chapterwhich Pappu | 
54A in 


*in his Annotations vpon the Mechanicksof 2#- ©" 
a | chimedes affirmeth to haue allo infinite force, wi @_ 
cle | greatceleriry . Thus much may ſuffice for the fra 
lite ming of this Engine, whoſe benefite may be ex= 
of | tended to infinite neceſlary vſes : Onely I will here 
ed | demonſtrate in the figure following the torme of 
rſt | rhe faid Screwes and wheeles. 
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Briefe Expoſitions ofthe Geometricalland 
eAſtronomicall tearmes wentioned inthu 
Treatiſe, 


A lyne is 4 length without breadth or deepneſſe, Lyne 

A Superficies or Surface bath onely length and bredth cc _. 
without deepene(ſe. 

A plane ts equalh flat contained within lynes, and doth Plane 
not bulke out or ſbrinke in at any place: and is ſaide to 
be repreſented, when a lyke figure hath an abſolute 

lyke ſituation and conſtitution. 

An Angle is the concourſe of two or moe [enerall lynes gg. * 
in one ſame poynt : CAnd is given when the degrees 
of the ſubtending arch thereof i knowne, . 

A right or ſquare angles when two lynes fall ſquare one Righe 
pon another , making all the angles framed thereby angle 
equal, 

A x yan] or acute angle, is any angle that is leſſe then 4 Sharpe 
ſquare angle, angle > 

A Blunt or Obtuſe angleyis any angle that i greater then y1,,, 

4 right or (quare angle, ' _ - angle 

A Triangle wa Figure of three Corners or angles: And Triangle 
6s gmen,when the quantity of all the Angles and fades 
are knowne, 

ACircleis around Figure , made by the (wing of 4 Cree 

tyne pon a poynt fixed, 

T he Circumference of aCircle is the outmoſt edge or Circumi 
lymbe of the Circle heing in all plazes equideftant from "Oe 
the afereſaid fixed poynt. Any part of a Circumferece 
6s an Arch; An arch is gwen,when the degrees contar arch, 

G3 ned 


.£ 


' nid therein are knowne. | wet 
wm» - a6 4 poynt in the midſt of a Circde,Globe,or 
p Spheare, 

= The dhametre of a Circle is thd longeſt ſlraite hne 
; : that can be drawne within a Circle , and it paſſeth 
Semidia= #brow2hthe Centre from (ile to ſide: T he halfe there« 


; Were of is the Semidiamerre. 
Greaxa Agreat Circle is that which dinideth the world into two 
Circle equall parts, T he edge or Lymbe thereof containing 


| Degree 360, equall parts or degrees , A Degree is therefore 
par tof a Circle. 

Equinoc- The AEquator or AEquinoctiall zs 4 great Circle, 

tall, girdng the world in the midſt between the two Poles, 

Zodiack The Zodrack is a great Circle broad and ſlopewiſe ſun- 
ate,bearing the 12 Signes. In the midſt of which Cir- 

Ecliptick Cle js alynecaled the Ecliztick, from which the Sun 
neuer ſwaructh, 

Meridian T he Meridian is a great Circle pasſing through the Ze» 
nith and Poles of the world, being alwayes permanent, 
though the Sphere be moned. 

Horizon The Hoxjzon is 4 great Circle, dAiniding the world(accor- 
ding to ſeſe)into 2 equal partsgviz.the Superior ſeen, 

or Diurnall —ac9= pe zu the inferior vnſeene,or 
Nottarnall Hemiſphere. 

Atimuthes, or Circles vertical, ave great Circles, and 

paſſe through the Zenith inter ſetting the Horiton with 


rieht aneles, 
Alicetratbe or Circles of altitude,are Circles pars- 
lell ro the Horizon: and are greateſt, being neereſt the 
Horizop;and leaſt, being neereſt the Zennh, « 
| T 


DT en _— - w— 


The Axis,or «xletree of the world, is a lyne ſuppeſed to 
paſſe through the Centre of the Earth: the extreames 
or ends of which lyne are the Poles of the world: vis, 
the North end the Pore artich, and the South endthe 
anartick, | | 

There is North Latitude, and South Latitude of places: Latirude 
For all places between the Equinectial and the North Places. 
pole have North Latitude;and between the Equinoc- 
tiall and the South Pole hane South Latitude, 

T he Longitude of the Earth ts as the Circuit of the E-. Longitude 
quator in the Heauens, Andis divided into 360 een ofpeacets 
parts or degrees, 

Any two places being leſſe then 180 degrees diſtant have 

one [ame nudegfihey be under one ſame Mevi- 

Fw they have arfſerent Lonentude, | 

Any two places hauing lyke Latitude(being both North, 

or both South Latitude)are in one ſame Paralel, 

The vertical poynt or Zenith is a poynt in Heauen di- 


relty ower our headr,and is the Centre or Pole of the Zenith, 
Horicon, 
T he Opoſite poynt is the Nadive. —_ 


T he Paralax pr difference of Aſpe: ' "a Comet Planet 
or ther Lunninary,is theangle cs, "vi 
ſettion of the Lyne of the true Place ai. . 
place thereof reckoned in the Firmament. 


FINS. 


"Pas Spell inthe originall Copie, irſclfe, 


t10.in che lyne of the figure AC write G arthe-ypper 
Fes ot ayer arch N,and-at the tar *-wriee QAndpage rt. 

je 19, for, as the arch EC doth. at E;reade as.thearchBC 

<a E; andinLry for E reade B; and1,26 
for de AC on C readke 4 00.0 :An l,#7 for fide AC 
 arthe A, reade fide AQ_at the poynt D,And page 
þ for the poyne Hof the line AC,teade the poynt & of 
"Anas forarch AD which ill E;read 
DO RCD fallin Dzl3 bom reade on 


> oy reade- « pou DJ angle AKC _ 
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